Extracted pineapple and banana fibres are incorporated in polyester resin matrix to prepare pure pineapple and pure banana fibre composites using hand layup technique. For comparison purpose glass fibre composites are also fabricated under similar processing conditions. A separate test setup has been designed for determination of hygric strain (β). All the specimens were subjected to moisture test in order to estimate hygric strain. Specimen deflections were measured periodically with respect to time. All samples are also exposed to the same environment are removed periodically from the water bath and weighed on an analytical balance to determine the relative weight gain, 'M'. The average moisture concentration 'C' is computed using relative weight gain and densities of composite and water. Coefficient of hygric strains are determined from moisture concentration (C) and hygric strains (β).
INTRODUCTION
Composite materials consist of two or more distinct materials to get superior properties which cannot be obtained by any one individual material. Many of the composite materials composed of continuous and discontinuous phases. The continuous phase is known as matrix and discontinuous phase is known as reinforcement [1-2]. The reinforcement gives additional strength and stiffness and there by enhances the composite properties. The reinforcements are generally a fibre, particle and whisker. Fibres based on availability are of two types, namely synthetic and natural. Nylon, carbon and glass are some of the examples of synthetic fibres whereas jute, sisal, banana, cotton etc. are the few examples of natural fibres. Natural fibres as reinforcement have recently attracted the attention due to their own advantages. They include availability, economic, biodegradable, and environment friendly etc. [3] . So far work has been carried out on the potential use of natural fibres such as sisal [4] [5] [6] [7] , bamboo [8-10], banana [11] [12] [13] [14] , Coir [15] [16] . Apart from the advantages stated, there are some disadvantages for example low thermal stability and moisture expansion etc. The objective of the present paper is to know the hygric strain behaviour of banana, pineapple fibre composites and comparing the same with the glass fibre composite and also to determine the coefficient of hygric expansion for all the composites. Table 1 shows various properties for banana and pineapple fibres. A teak wood mould (350 x 330 x 5 mm) was prepared for the fabrication of composite. Measured quantities of pineapple fibres and banana fibres are taken along with the measured quantity epoxy resin with proportionate hardener. Polyethylene sheet was placed on glass plate and the die was kept on the polyethylene sheet. The measured fibres are placed gently in the die on which resin + hardener mix was poured. In order to ensure good quality of the composite a roller and the brush was applied into the die cavity portion so that the correct mixing can be obtained for fibre and matrix. The procedure was repeated till the entire die was filled with matrix as well as with fibre. Once the die is filled a glass plate was placed to cover the composite plate and proper load was uniformly applied and allowed to cool. Similar procedure is adopted to fabricate glass fibre composite also.
EXPERIMENTAL 2.1 Fabrication of composite

Fig 1:
Obtained specimens after fabrication.
Testing
All the samples are prepared according to ASTM standards (ASTM 3501-6) to carry out hygric strain measurement. The test set up design is based on measuring transverse deflection of an axially constrained specimen, Fig. 2 . A dry specimen is placed between the walls of the fixture with enough interference to cause a slight transverse deflection [18] . The specimen with the fixture is immersed in a water bath allowing the specimen to absorb moisture. The outward deflection is measured at various time intervals, i.e. month wise. 
Moisture concentration estimation
Various average moisture concentrations 'C' has been estimated through moisture diffusion experiments. Following formulae is used in order to estimate the moisture concentration values at regular intervals.
Where V w , V c = volumes of water and composite, respectively. W w , W c = weights of water and composite, respectively. ρ w, ρ c = densities of water and composite, respectively Table 2 shows the summary results of deflections of all the composites with respect to time. Fig . 3 shows the deflection trends for three composite specimens after one month. Glass fibre has shown zero deflection, whereas both the natural composites have shown deflections. Pineapple fibre composite resulted in higher deflection as compared to banana fibre composite. The higher deflection for pineapple composite can be attributed to the higher moisture absorbing capability for pineapple fibre as compared to banana fibre composite. Higher deflection values can be observed for all composites as compared to first month. This is true because more is the time of immersion higher is the chance of absorbing moisture. Increasing trend of deflections can be observed for glass, banana and for pineapple composites. The rate of increment of deflections are higher for pineapple, banana and for glass fibre reinforced composites. Fig. 5 shows the deflection trends for three composite specimens after third month. In this case also natural fibre reinforced composites has shown higher deflection values as compared to glass fibre reinforced composite. More deflection for pineapple fibre composite is due to more absorbing capability of moisture as compared to banana fibre composite. The deflections for all composites are increased compared to second month deflections. Fig. 6 shows the deflection trends for three composite specimens after fourth month. The deflection trends are increased as compared to third month. There may be two reasons for higher deflections. One may be because of more time of immersion more is the bulging and hence more deflection. Secondly there is always a possibility of presence of voids or cracks obtained during manufacturing. The presence of these obviously makes the composite to absorb more moisture during the exposure time. From the moisture concentration experiment, moisture concentration 'C' values are calculated using the relations [17] and presented in Table. 3 Fig. 7 plotted between measured hygric strain versus average moisture concentration for glass fibre composite. Slope of this curve yield the coefficient of moisture expansion (β = 0.2). As the measured hygric strains are less for glass fibre composite and the ability of absorbing moisture in to the specimen through weight gain i.e moisture concentration is also low, and hence the obtained coefficient of moisture expansion is a minimum value. value is high as compared to glass fibre composite. It is true because, natural fibre composites are more prone to absorb moisture as compared to glass fibre composites. Since both observered hygric strain and moisture concentration values are higher as compared to glass fibre composites, the resulted coefficient of moisture expansion is high. Fig. 9 shows the plot between the measured hygric strain versus average moisture concentration for pineapple fibre composite. The coefficient of moisture expansion obtained from the Fig. 8 is 0.31. This value is highest among all the three composites. i.e. glass, banana and pineapple. As explained earlier, the ability of moisture absorption is higher the observed hygric strains as well as moisture concentration is also higher. This results in achieving the highest coefficient of moisture expansion. Table  4 shows the summary of coefficient of hygric expansion, 'β' for glass, banana and pineapple composites. 
RESULTS AND DISCUSSIONS
